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This guide is meant only to introduce you to the asthe Atmon bootloader/monitor program.
It is not complete in that not all commands areussed. Once you see how easy it is to use, you
should experiment on your own to discover othefulsmmmands.

Atmon is a monitor/bootloader program for use wite Atmega32. It was written by Marek
Smid, a visiting student at Milwaukee School of Eegring from the Czech Republic. The
project was done under the direction of Professiiam Barnekow. Using Atmon, it is possible
to download a HEX file to any board that containsAamega32 and a serial communications
port. The monitor is a JAR file that sends commandbe Atmega32 by way of the serial port.
The commands are interpreted by the bootloaderanoghat resides in the boot section of the
Atmega32’s flash memory. In addition to the downl@apability of Atmon, it also allows the
user to monitor internal systems. Among the richetg of commands anmemory display,
memory write, register display, register write, 1/0 display and I/O write. A complete list of all
commands and a brief description of each can beiraat by clicking the help button (see
below).



Asvailahle commands;

H - ghow this help

SRC - zet zource project (opens selection dialog - select either HEX or MAP file), used forwriting flash and for project symbaol
definitions

IMCLF - pop up dialog to selectinclude file dwith MCL register definitions)

T - open terminal wirnd o

G address - tell MCL o go to address

DEFDEC - treatwalues fram command-line as decimal as default

DEFHEX - treatwalues from cammand-line as hexadecimal as default

EDREFR petiod - set refresh period [ms] of hyte editor

RESF - checkwhether the bootloader is responding

TR name - translate a symboalic name to a value (using include file or project map file)

MAF - show all symbalic names

CL- close communication paort

OF - open communication port

FORT port- change port name to port

CFG - open configuration form

G- clear window

A - show wersion text

M- exitthis application

F - reset MCLI

| reg - read 10 register from MCL

O reg value - write 10 register to MCL

D addr [len] [w] - durmp SRAM memory at address addr of length len from MCLU fw = display as words)

Ml addrvalue - write a value to a SEAM byte at address addrin MCL

F addr lenvalue - fill MCL's SRAM memory from address addr of length len with a value

1E,CE req [val] [a] - open bwte editor for an 1O register in MCLU Gand initialize itwith value) {a = and set auto-refresh am
E addr [var-len] [var-cnt] [b] [&] - open byte editor for ERAM data at addr in MCL, setwariable lenath to war-len, and count of
variables tovar-cnt, b= used mapfile-defined size as count of bytes (good for buffers), a = and set auto-refresh an
FO addr [len] fa] - dump Flash memary at address addr of length len frorm MCLU = display as words)

WiR [] - werite flash from a file defined by SRC to MCU fv= and verify)

RD - read whaole Flash fram MCL inta a file

WR - verify flash in MCU with a file defined by SRC

WRE vl - write EEPROM from a file defined by SEC to MCU & = and verifi
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One very useful command is thesp command. This command allows one to determine if
Atmon is communicating with the Atmega32. On thenawand line, enteresp. If a connection

is valid, Atmon responds witinue.



resp
true

CO=

resp

To download a HEX file, enter the commasnd. This will allow the user to browse to the
desired file.



P ATmon

5rc

Open E|
Look In: ‘Ij default "| @ E
| conm |
I dep [} makefile —
D keypad.eep
[ keypad.elf -
[} keypad.hex m
D keypad.lss
D keypad.map
D keypad.o
File Name:  |keypad.hed |
Files of Type: |All Files |~]
| Open | ‘ Cancel ‘

When the desired file is located cliogen. This needs to be done only once (unless a diftere
file is to be downloaded). To download the progrsse the write and verify commana; v.

You will see a progress bar that informs you thatwrite is occurring. When finished writing
and verifying, Atmon sends a message stating théihg is finished and verification is OK (see
below).
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Writing flash: finished
WENfy: OK

W

about

config

Writing flash:

reset

SHREEIAN =

When the process is complete, Atmon transfers obtarthe application and it begins to
execute.

Important note: Atmon requires its own stack area. Applicatioret thse the stack (all
programs except the most trivial) must reserve xaés of stack space for Atmon. This is done
as follows:

Idi r16, hi8(RAMEND-0x20)
out SPH, r16

Idi r16, l08(RAMEND-0x20)
out SPL, r16

It is a common mistake for beginning programmes’sadt manage the stack properly. Common
mistakes include

» Forgetting to initialize the stack pointer
* Jumping into a subroutine or interrupt routine



* Not popping every register that is pushed

This will cause the stack pointer to be misaligreglilting in improper execution of the
bootloader/monitor program since it also uses taeks If you use theesp command, Atmon

will return false. To recover from this condition, Atmon has a stopnmands. To restore

Atmon operation, cycle the power off/on or perfaimeset. The stop command must be entered
within 2 seconds. This will prevent Atmon from transferring contitol the application thereby
not allowing the application to corrupt the stalglkake corrections to your program and
download it again. This will work 90% of the timtdowever, occasionally, due to improper
operation of Atmon it will change Atmega32 lockshiThis will usually require the lock bits to
be changed using AVR studio and an In-System prograr. You will know if this is necessary
because verification will fail when you attemptdownload your program. The stop command
can be used at any time to halt your program. $tareyour program use the resume from stop
commandrs.

Now, back to Atmon commands. A very useful commiandisplay memoryd address (Iength).
This allows the user to examine the contents of BR@cations as well as the programmable
registers, r0 — r31.

Below is the result of issuing the commah@0 10. This displays 0x10 locations in SRAM
starting at location 0x60.



WA
Writing flash; finished
VErity, OK | about |
;

Reset config
d 6010

#O x1 x2 ®x3 #4 x5 #6 ®7 H#8 x99 x& xB =xC xD =xE F

SrC

WY

Writing flash: finished
Werify: Ok

00s0: 01 01 EF DF BF 7F 65 72 72 6F 72 00 ZD 00 ZE 00

| .

You may write to SRAM locations by using the memorydify commandin location value.

For example, to write the value 0x55 to locatioa tlee commanch 60 55. You can also read
and modify the programmable registers using thelaysand modify commands. For example,
to read r31 use the command3l.

The contents of the I/O registers can also be bgagsing the input commandport. For

example to read PINA, use the commaptcha. Atmon returns the value present on the PORTA
pins. In a similar manner, you can write to the 1éQisters by using the output commangort
value. For example, to write the value OXAA to PORTC, tleecommana portc Oxaa.

A way to watch the contents of an I/O port chamgé@lmost) real time, you can use the edit
command. For example, if the program is periodycalliting to an output port, to monitor this
use the output editor commarag, port a. This allows you to view the changes in th portwit
automatic refresh. For example, to watch the changeurring in the ADCH register, use the
commande adch a. See below for an example.



Y
Writing flash: finished
WErfy: Ok
i
Writing flash; finished
Werfy: Ok
v
Reset
d B0 10
#O xl =& x5 =4 x5 x5 ®xT ®8 x9 =4 xB xC xD =xE xF
OoG0: 0l 01 EF DF BF 7F 65 72 72 6F 72 00 ZD 00 ZE 00
e adch a

Byte editor - address: [0: 05 (dec &)

P B 5 4 3 2 1 10 hex  dec

DEEEEEEEAE = | oS

autoref

|

=] E3

about

config
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There is also an output edit command. This comnogeehs a byte editor window like the one
used for input editor. The neat thing about thith& you can toggle individual bits by simply
clicking the bit in the editor window. This changhle corresponding bit on the hardware output
port. For example, to open the editor window on FBRuse the commanak portb a. This will

open an editor window as seen below.
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SrC
il
Writing flash: finished
e Ok
il
YWriting flash: finished
WEHTy: OK about
¢
Reset config
el 10

#0 ®x1 =2 x3 x4 x5 =6 =7 ®%8 %9 xd ®B #C =D xE xF
Ops0: 01 01 EF DF BF 7F 65 72 72 6F 72 00 2D 00 2E 00
ie adch a
0e porth a

reset

Byte editor - address: 10: 18 (dec 24)

B A5 & 3 2 1 0 hex  dec [+v] autoref

O00gnong (= -3

SIS =

D —————————————————————————————————————————————

There is also a byte editor command that allowstgotiew the registers and memory locations
in (almost) real time. For example, to monitor doatents of r25, use the commaguBl a.

You should look at all the commands to see otheratjpns that you may find useful. For
example, if you told the assembler to create mgdile, you can view it in Atmon by using the
list command|st.
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lgle: S0 93 Ccom rZs =
1520: be 0L WO r22, rad
lg22: ecd 01 habting rzd, rio
1624: 08 95 et
00001626 < divmodhide: help
1626: 97 f£h hst EEnG T
1628: 09 Ze mov £l 125 I abhout
l62a: 07 26 B0r rd, r23
l8Zc: Oa do egall 420 ; Ox1le4dz config
leze: 77 £d shrc ra3, 7
1630: 04 do rrall .+8 ; Oxle3a | clear |
le3a: es dAf rcall =54 ; Oxlsfe
1634: 06 do rcall i s 0xled2 reset |
1636: 00 20 and 0 10
1638: la £4 hrpl 4B : Ox1A40 | Elpga |
0000163a < divmodhid negs-: | open |
163a: 70 95 O r23 P
163c: A1 95 ned r22 IE‘
163e: 7f 4f zheoi r23, O=xFF ; 255
. ; - exit
00001640 < divmodhid exits:
1/40: 08 95 ret
00001642 < divmodhid negls>:
ledz: f6 £7 brtc 4 s Oxledd
le4d; 20 95 com LES
ledg: 81 95 ned r24d
1648: 9f 4f shei rZ5, OxFF ; 255
16da: 0& 95 ret =]
|

There are many other interesting uses of Atmon.eiample, you can test an 1/0O device without
actually writing a program. You can set up the dhtaction registers by using the out
command. You could even test an LCD interface ypbr sending out the appropriate sequence
of commands. Use your imagination and do not bachfo try the commands.

Using the term command (t)

Atmon has a built-in terminal emulator that caruked to test application programs that use the
USART (Universal Synchronous/Asynchronous Receivarismitter). There is an inherent
problem associated with using the USART while ughimon at the same time, since Atmon
also uses the USART for its serial communicati@rsce your program is downloaded, it
immediately begins to run. Since the applicatidesaover the USART, commands to Atmon
can no longer be entered. To overcome the problem¢an use the stop commagrdo stop

your application from executing. Just cycle the poar press the reset button on the
development board. You then have two seconds & &m¢ stop command. At this point, Atmon
still has control over the USART. Therefore, thertmal emulation command can be issued by



typingt on the command line. This turns the control of LI@ART over to the application. To
start your application, either cycle the power mss the reset button. Here is a sample program
that you can use to try out the terminal emulator.

.NOLIST
Include "m32def.inc"
LIST
.equ F_CPU = 8000000
.equ UART_BAUD_RATE =19200
.equ UBRR_VAL = (F_CPU/(UART_BAUD_RATE*16))-1
.equ CR = 0x0d
.equ LF = 0x0a
.org 0

rjmp start
.org Ox2a
start:

clrrl6

out UBRRH, r16
Idi r16, UBRR_VAL
out UBRRL, r16 ; Set baud rate to 19200
Idi r16, (1<<RXEN)|(1<<TXEN) ; Enable Tx and Rx
out UCSRB, rl16
send_prompt:
Idi r16, >
prompt:
shbis UCSRA, UDRE
rjmp prompt
out UDR, rl16
poll_rx:
shis UCSRA, RXC ; Wait for character to be type
rimp poll_rx
inrl6, UDR ; Get the character
poll_tx:
shbis UCSRA, UDRE ; Make sure transmitter islgea
rjmp poll_tx
out UDR, rl16 ; Echo back the character that typed
cpirle, LF
breq send_prompt
cpi rl6, CR
breq send_|If
rimp poll_rx ; Repeat forever
send_|If:




Idi r16, LF
rjmp poll_tx

forever:
rjmp forever

To try it, just create an assembly language pr@adtcopy/paste the above program into the
project. Then, build it as usual. After the programassembled, it can then be downloaded using
Atmon. Now, you will have to issue the stop commasdlescribed above. After enterring the
terminal emulation mode, just reset your boardutothe application. All the program does is
display a prompt. Any character you type shouldisplayed. When you hit thenter key, you
should see the prompt displayed on the new linkecidracters you type should be echoed back
to the terminal window. See the screenshot below.



‘Received unknown command.
Feceived unknown command: 49
Received unknown command: 48

resp .ﬁTmunterminaI I3
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To leave the terminal emulation mode, just clogeténminal window. Your application is still
running, so it has to be stopped. First, use theme from stop commanis. Then cycle the
power on your board or press the reset button atet ¢he stop command within two seconds.
This returns control of the USART back to Atmon.



